D rs Moss and McDonald 1 described left cardiac sympathetic denervation (LCSD) to prevent arrhythmia and sudden death in long QT syndrome (LQTS) nearly 45 years ago. In the past 15 years, there has been an increased focus on LCSD. The resurgence in interest is probably because of the presence of larger studies that demonstrate its potential use, increased technical proficiency with thoracoscopic surgery, and additional focus on channelopathy research. The 2013 consensus statement for management of patients with primary arrhythmia syndromes offered a class I recommendation for LCSD in high-risk patients with LQTS when implantable cardioverter-defibrillator (ICD) therapy is refused or contraindicated and when β-blockers were ineffective or contraindicated. 2 In the consensus document, LCSD in catecholaminergic polymorphic ventricular tachycardia (CPVT) was limited to a class IIB recommendation after recurrent arrhythmia or shocks on β-blockers or when β-blockers are contraindicated. However, even after the consensus document, some authors have advocated a wider application. For example, an international group of authors concluded this year, "Whenever syncope occurs despite optimal medical therapy, LCSD could be considered the next step rather than an ICD and could complement ICDs in patients with recurrent shocks." 3
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LCSD is not first-line therapy for either LQTS or CPVT. β-adrenergic receptor blocker (β-blocker) therapy has remained the first option for LQTS and CPVT. 2, 4 β-blockers are effective in both diseases and the value of medication compliance has been dramatically illustrated in LQT1. 5, 6 Other medication regimens have been proposed, depending on clinical circumstances and genotype. However, no pharmacological treatment has eliminated mortality risk in either disease. In fact, the same studies that demonstrate the effectiveness of β-blockers caution that their protection is imperfect.
ICDs remain a backstop against lethal arrhythmias in these diseases. Although guidelines exist for ICD use in LQTS and CPVT, the clinical decision to implant one can be challenging. 2 In children and young adults, the long-term complications of ICDs and the psychosocial drawbacks are concerning. 7, 8 Although ICDs may prevent sudden death in some cases, there are case reports of ICD discharges being proarrhythmic in CPVT and the high voltage function does nothing to prevent arrhythmia from occurring in the first place. 9 For clinicians, LCSD is an appealing approach: its efficacy is independent of patient compliance and it avoids the pulmonary side effects of β-blockers.
In this issue of Circulation: Arrhythmia and Electrophysiology, Dr Waddell-Smith et al 10 report the results of a telephone-based survey of 47 patients who received minimally invasive LCSD in New Zealand, with a median postsurgical follow-up of 29 months. The sympathetic chain was resected with some variation in technique, which they describe as "aggressive" or "conservative" LCSD, based on their approach to the lower third of the stellate ganglion. For this article, they focused on 2 complementary aspects of the procedure. First, they asked about side effects, covering a broad range of complications that have previously been reported in the literature. Second, they asked about patient satisfaction. For both topics, they provided quantitative and qualitative data.
The authors report side effects in 95% of the patients, including 66% with left-sided dryness, 59% with a unilateral facial flush, 55% with contralateral hyperhidrosis, 39% with differential hand temperatures, 11% with permanent ptosis, plus several complications occurring at <10% incidence. They report that 75% of subjects felt safer after the procedure and that 91% would recommend LCSD to others.
At first glance, the rate of side effects in this study seems to be an outlier in the literature. Several centers have reported their experience with LCSD for LQTS and CPVT. [11] [12] [13] [14] [15] [16] The rate of side effects in these studies is not as high as the current authors report. However, prevention of arrhythmia is not the only indication for sympathetic denervation. A review of the hyperhidrosis literature shows that the complication rates reported in this article may not be outliers. Hyperhidrosis is a pathological condition in which patients sweat in quantities greater than needed for physiological thermoregulation. Focal hyperhidrosis usually affects the palms, axillae, or the feet. Some patients have craniofacial hyperhidrosis that may cause severe emotional, occupational, and social distress. The Society of Thoracic Surgeons has published a consensus document on the surgical treatment of hyperhidrosis. 17 The document is useful because it establishes a common nomenclature for sympathetic denervation and it emphasizes the large body of prospective randomized controlled surgical data for cardiac sympathetic denervation. Patients were contacted again months to years after the surgery to inquire about side effects. It is especially interesting to note that in several of these studies, the rate of compensatory hyperhidrosis increases as follow-up passes the 1-year mark. Randomized controlled studies may be impractical in the small population of patients with inherited arrhythmia syndromes and refractory arrhythmias; however, we can learn from the established process of long-term side effect screening. Compensatory hyperhidrosis is not the only side effect that appears in the literature; however, it is the most widely reported and so it is useful as a comparison. The point of making the comparison is not to presume that arrhythmia outcomes and hyperhidrosis outcomes should be identical. They are not. The pathophysiology of these diseases is different and the underlying causes of hyperhidrosis may exacerbate postoperative compensatory hyperhidrosis. The consensus lesions for hyperhidrosis recommend a narrower excision than the lesions for arrhythmia. The point of the comparison is that long-term, patient-centered follow-up may unveil complications that are absent in retrospective chart review. Knowing the true rate of side effects is valuable for presurgical counseling and for postsurgical monitoring. Of course, patients who are contacted months to years after the surgery may have imperfect recollection about their results. In addition, transient and permanent side effects were considered with equal weight in Table (because the reporting was not uniform in the literature). In clinical care, they are not equivalent: temporary is preferable to permanent.
This article is important because it suggests that we may not yet fully understand the long-term side effects of LCSD for arrhythmia. In clinical practice, if patients do not complain of side effects after an operation, it is easy to presume that none exist. Patient-centered outcomes studies help us expand the scope of the questions that we ask during follow-up visits. This study is a bridge to assess quality of life outcomes for patients. As our field gains comfort with disease-specific measures for quality of life reporting, we can make direct comparisons of the impact that various interventions have on quality of life. 8, 27 Our field can adopt standardized intervals for research follow-up. For example, the Heart Rhythm Society published consensus guidelines for reporting outcomes of interventions for atrial fibrillation. These include a minimum follow-up duration of 1 year, with serial evaluations at 3 months and every 6 months for 2 years.
There is one more similarity between the study by Dr Waddell-Smith et al 10 and the hyperhidrosis literature: patients report high levels of satisfaction with the operation. In particular, this article notes that patients feel safer and that they would recommend LCSD to others. This is a valuable outcome for patients, but safer remains a more appropriate word than safe: short-term follow-up after LCSD demonstrates a decrease in clinical events, but not an extinction of events. 3, 13, 14 We are beginning to understand the short-term consequences of LCSD. The surgery seems to reduce rates of cardiac events in highly selected patients. We can offer some short-term predictions on pneumothorax and ptosis or Horner syndrome as periprocedural complications. This is only the first step. We need define what clinical role LCSD should play and counsel families accurately about the risks and benefits. Studies like the current one serve to illustrate why we are obligated to also sweat the details of long-term side effects of LCSD.
